The objective of this study was to investigate the association between mortality and inflammation in patients who were admitted to the emergency room with gastrointestinal bleeding. Patients (n = 96) managed at two medical centres were included in the study. Initial levels of serum C-reactive protein (CRP), haemoglobin and albumin, and leucocyte and thrombocyte counts for 28 patients who died were compared with those for the 68 patients who survived and were successfully discharged. The data were analysed using the x 2 -test. Serum levels of CRP and leucocyte counts were significantly higher, and albumin and haemoglobin were significantly lower in patients who died compared with patients who survived. The increased levels of serum CRP and leucocyte counts, and decreased levels of albumin and haemoglobin were found to be independent risk factors for mortality. It is concluded that increased serum CRP levels and leucocyte counts combined with decreased albumin and haemoglobin levels on admission to the emergency room may be used as predictive factors of mortality in patients with gastrointestinal bleeding.
Introduction
Gastrointestinal haemorrhage is an important, life-threatening condition that requires prompt treatment. Erosive gastritis, oesophageal varices, analgesic use, and malignant and benign ulcers account for the major aetiological factors. 1 Gastrointestinal haemorrhage can be occult or obvious. Obvious bleeding can present as haematemesis, melaena or haematochezia. 1, 2 Bleeding stops spontaneously in 80% of patients with gastrointestinal haemorrhage, whereas it continues or recurs in the remaining 20%. 2 In the latter group, surgical intervention is required in 15 -30% of cases and mortality rates are 30 -40%. This high rate of mortality is attributed to inaccurate evaluation of both the amount and rate of bleeding and, unfortunately, to delayed Z Koseoglu, OV Ozkan, E Semerci et al.
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management. 1, 2 Type of bleeding, low haematocrit values and the coexistence of renal or liver failure have been shown to be major predictors of mortality in gastrointestinal haemorrhage. 3 A multicentre study revealed a correlation between recurrent bleeding and mortality. 4 No study, however, has so far demonstrated a correlation between inflammation and mortality in gastrointestinal bleeding.
Cytokines, such as tumour necrosis factor-α (TNF-α) and interleukin (IL)-6, which are released from macrophages and monocytes in an area of inflammation, stimulate hepatocytes to produce acute phase proteins. 5 It has been shown that there is a significant association between these acute phase reactants and the severity of organ failure. 5 -8 These studies were, however, carried out following hospitalization in a situation where nosocomial pneumonia had developed and, as a result, the initial levels of inflammation marker were not known. 6 -8 The aim of the present study was to investigate the relationship between mortality rate and the initial levels of inflammation markers such as serum Creactive protein (CRP), albumin and haemoglobin levels, and leucocyte and thrombocyte counts, on admission to the emergency room in patients with gastrointestinal bleeding, in order to predict those patients at high risk for mortality. Patients who were admitted to the emergency room were hospitalized by general surgeons or internal medicine specialists. Indications for hospitalization were the requirement for massive transfusion or surgical intervention, recurrent bleeding, abnormal coagulation test results, or being elderly (> 70 years of age). All patients provided written informed consent prior to participation in the study. Ethics committee approval was not required as this was a retrospective study.
Patients and methods

PATIENTS
BLOOD ANALYSES
Blood samples were obtained on patients' admission to the emergency room. Serum samples were collected in vacuum tubes without anticoagulant. Plasma samples were harvested in citrated vacuum tubes and placed in melting ice. Whole blood was collected in ethylenediaminetetraacetic acidtreated tubes.
Serum CRP levels were measured with a Behring BN100 nephelometer (Behring, Marburg, Germany) that uses a nephelometric method. Serum albumin concentration was determined with a Technicon Dax 48 autoanalyser (Bayer, USA) using the Biotrol Diagnostic (Equal Diagnostics, Exton, PA, USA) commercial assay and bromocresol green dye-binding. Haemoglobin levels, and leucocyte and thrombocyte counts were calculated using a haemocytometer (Cell-Dyn 4000; Abbott Diagnostics, Abbott Park, IL, USA).
STATISTICAL ANALYSIS
Statistical evaluation of the data was carried out using the SPSS ® statistical package, version 11.0 (SPSS Inc., Chicago, IL, USA) for Windows ® . The results were expressed as Z Koseoglu, OV Ozkan, E Semerci et al.
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mean ± SD values. The χ 2 -test was used to compare CRP, albumin and haemoglobin levels, and leucocyte and thrombocyte counts between groups. Pearson's correlation test was used to determine the relationship between these parameters and mortality rates. A P-value < 0.05 was considered to be statistically significant.
Results
A total of 96 patients (52 females, 44 males) met the inclusion/exclusion criteria and were included in the study. Of these patients, 28 (16 females, 12 males) died and 68 (36 females, 32 males) survived and were successfully discharged. The aetiology of gastrointestinal bleeding for the patients who died and those who survived is shown in Table 1 , and demographic characteristics and laboratory data are shown in Table 2 .
Mean age was statistically significantly higher for the patients who died compared with those who survived (P = 0.036). Serum CRP levels and leucocyte counts were significantly higher and serum albumin and haemoglobin levels were significantly lower for the patients who died compared with those who survived (P < 0.001 for all comparisons).
The increased serum CRP levels, high Demographic characteristics and laboratory data for patients with gastrointestinal haemorrhage who were admitted to the emergency room (n = 96) and subsequently either died or survived and were successfully discharged Z Koseoglu, OV Ozkan, E Semerci et al.
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leucocyte counts, decreased serum albumin levels and low haemoglobin levels were independently correlated with increased mortality rates (P < 0.001, P < 0.05, P < 0.001, P < 0.05, respectively).
Discussion
The overall mortality rate in upper gastrointestinal bleeding is approximately 10 -15%, with variations related to the aetiology of the bleeding and the existence of comorbidities. 1 Emergent surgical intervention in the management of bleeding has been shown to result in a higher mortality rate compared with that for patients who are referred for surgery immediately after they have been rescued from the acute harmful effects of bleeding and the bleeding has been managed by medical means. 1 A mortality rate of 5% is assumed for bleeding from duodenal ulcers and this increases up to 50% for bleeding arising from oesophageal varices. 1 Gastrointestinal bleeding occurs at a rate of 100 -150 per 100 000 population and is a major cause of death. 2 In most cases, bleeding arises from the upper gastrointestinal tract, specifically from the proximal region of the Treitz ligament, whereas in 20% of subjects it arises from the lower gastrointestinal system. 1,2 The majority of patients in the present study bled from the upper gastrointestinal system. Patients with both upper and lower gastrointestinal system bleeding were included in the present study because the principles of acute management for both upper and lower gastrointestinal system bleeding are similar and it is thought that the mechanisms of inflammation for both result through activation of the same pathways. Inflammatory stimulants (infection, trauma, ischaemia, burns, etc.) result in the release of cytokines (IL-1β, IL-6, IL-8, TNF-α, interferon-γ, transforming growth factor-β, etc.) from macrophages and monocytes at the site of inflammation. These cytokines stimulate hepatocytes and cause an increase in the production and release of acute phase proteins, such as CRP, ferritin and fibrinogen, and a concomitant decrease in the release of negative acute phase reactants, such as albumin, prealbumin and transferrin. 6,8 -10 Levels of serum CRP and leucocyte counts in the present study were significantly higher in patients who died compared with those who survived. Levels of CRP increase rapidly within hours in response to inflammation and CRP has a serum half-life of 19 h. 11 The physiological functions of CRP remain unclear, but it is suggested that it acts as a cleaning factor for endotoxins and opsonized bacterial products. 10 The serum CRP level is used as a marker of sepsis in the intensive care unit (ICU), although the association between serum CRP levels and organ failure is undefined. 11 Levels of serum CRP were found in the present study to be associated with mortality independently from the other factors. We believe that levels of serum CRP, both elevated and independently correlated with mortality, are associated with delayed admission to the emergency room. In a study conducted in a heterogeneous group of ICU patients, Lobo et al. 11 reported that levels of serum CRP were correlated with organ failure and mortality. Ho et al. 12 concluded that high levels of serum CRP were an independent predictive factor associated with high mortality rates. The present study revealed an independent correlation between initial levels of serum CRP and mortality rates.
Previous reports have identified serum CRP to be a prognostic index in different entities. Nikfardjam et al. 13 reported that Z Koseoglu, OV Ozkan, E Semerci et al.
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chronic inflammation plays a role in the pathogenesis of cardiovascular disease, and elevated levels of serum CRP were associated with an increased risk of myocardial infarction and sudden cardiac death in apparently healthy subjects. 13 Zimmermann et al. 14 reported that high levels of serum CRP in haemodialysis patients were closely related to high levels of vascular atherogenic risk factors and cardiovascular deaths. Serum concentrations of CRP and IL-6 have been shown to be inversely related to renal function in the predialytic phase of renal failure. 15 In contrast, Jensen et al. 16 suggested that there was no correlation between mortality rates and high levels of serum CRP or white blood cell counts on the first and following days for patients admitted to the ICU. C-reactive protein is a more dynamic marker of inflammation than albumin, which is a negative acute-phase reactant, since CRP is induced faster and its half-life is shorter. Hypoalbuminaemia does not arise purely from insufficient calorific intake but can also arise from reduced protein synthesis or induced protein catabolism. 14, 17 Low levels of serum albumin were found to be correlated with increased mortality in the present study. It has previously been shown that there is a correlation between levels of serum albumin and mortality in patients in the ICU. For example, Yap et al. 17 in their retrospective study carried out in ICU patients found that levels of serum albumin were significantly higher in a group of survivors compared with a group of nonsurvivors. Serum albumin had, however, a low sensitivity and specificity for predicting mortality and did not provide any additional contribution to prognosis prediction when used as an additional parameter in the Acute Physiology and Chronic Health Evaluation II (APACHE II). The severity of hypoabuminaemia has also been suggested to be associated with levels of serum CRP, amyloid A and ferritin. 17 Lecleire et al. 18 analysed patients with upper gastrointestinal system bleeding and found that the independent risk factors for mortality were the same in patients with and without cirrhosis. These factors were a prothrombin level < 40%, upper gastrointestinal system bleeding occurring in in-patients, a concomitant digestive carcinoma, haematemesis revealing upper gastrointestinal system bleeding, recent use of steroid drugs, and age > 60 years. Cirrhotic and non-cirrhotic patients were not evaluated separately in the present study.
The incidence of thrombocytopenia among ICU patients has been shown to be 20 -40%, and severe thrombocytopenia varies between 10% and 20%. 19 Thrombocytopenia is usually associated with sepsis, disseminated intra-vascular coagulation (DIC), massive blood transfusion and chemotherapy. 20, 21 Coagulation and fibrinolytic disorders can cause bleeding or DIC in ICU patients and DIC is a high mortality complication that can develop rapidly. Thrombocytes play a central role in coagulation and monitoring their count and function is, therefore, of vital importance. 19, 22 In a multicentre study, Dhainaut et al. 23 found that coagulation disorders were associated with multiple organ failure and mortality.
Kuvandik et al. 24 found a correlation between high levels of serum CRP and white blood cell counts and mortality in ICU patients, but they also stated that they did not observe the same correlation between haemoglobin and albumin levels and mortality. High leucocyte counts and low levels of haemoglobin were, however, found to be independent risk factors for increased mortality in the present study. This difference between the present study and that of Kuvandik et al. 24 might be due to different patient characteristics. Anaemia is common in ICU patients and is associated with an increase in mortality. Blood transfusions are received by 20 -53% of ICU patients and have also been associated with poorer outcomes. 25 In conclusion, it may be suggested that initial increases in serum CRP levels and leucocyte counts along with the decreased levels of haemoglobin and albumin on admission to the emergency room can be used as predictors of high mortality rates in patients with gastrointestinal bleeding.
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